BPAS-BUS 



Page 1 of 2 
22,09.2009 



1 OF 1 HITS, 1 PAGES 
HZT: J., 0 OF 0 selected 



© Thomson Scientific Ltd. DWPI 



Accession Number 

1996-222031 



Title Derwent 

Corrosion and oxidn. protective layer - comprises ceramic coating with metal alloy adhesive layer e.g. cobalt@ and/or nic[cel@- 
chromium@-aluminium@ and yttrium and/or similar metal 

Abstract Derwent 

Unstructured: A corrosion and oxidn. protective layer consist of a ceramic material attached to the substrate by a metal alloy 
adhesive layer consisting of in wt.% 1-20 Re, 15-35 Cr, 7-18 AI, 0.3-2 Y and/or at least one from Sc and rare earth elements, 
0-3 Si, 0-5 Hf, 0-5 Ta, 0-2 Zr, 0-12 W, 0-10 Mn, 0-4 Nb, balance Co and/or Ni. For protecting guide blades, moving blades or 
thermal shields. The ceramic face can be exposed to much higher temps, compared with purely metal layers without exposing 
the protected parts to Increased thermal stress. 

Assignee Derwent + PACO 

SIEMENS AG SIEI-S 



Assignee Original 

Siemens Aktiengesellschaft 

Xnventor Derwent 
CZECH N 

Patent Family Information 

WO1996012049-A1 1996-04-25 
JP10507230-W 1998-07-14 
EP786017-B1 1999-03-24 
US5993980-A 1999-11-30 
JP3370676-B2 2003-01-27 



SCHMITZ F 



EP786017-A1 1997-07-30 

KR97706417-A 1997-11-03 

DE59505454-G 1999-04-29 

RU2147624-C1 2000-04-20 

KR354411-B 2002-11-18 



First Publication Date 1996-04-25 

Priority Information 

EP000116247 1994-10-14 



Derwent Class 

L02 M13 Q51 Q52 



i^anual Code 

L02-J01E M13-F02 . M14-K 

M26-B08 M26-B08A M26-B08C 

M26-B08X 



International Patent Classification (IPC) 

IPC Symbol IPC Rev. Class Level IPC Scope 

C23C-0028/00 2006-01-01 I C 

C23C-0030/00 2006-01-01 I C 

C23C-0004/02 2006-01-01 I C 

C23C-0004/06 2006-01-01 I C 

FOlD-0005/28 '2006-01-01 I C 

F02C-0007/00 • 2006-01-01 " I C 



http://fiz.mchp.siemens.de/IPAS-BUS/search/show_getffi 9/22/2009 



IPAS-BUS 



Page 2 of 2 



C23C-0028/00 2006-01-01 I A 

C23C-0030/00 2006-01-01 I A 

C23C-0004/02 2006-01-01 I A 

C23C-0004/06 2006-01-01 I A 

FOlD-0005/28 2006-01-01 I A 

F02C-0007/00 2006-01-01 I A 

C23C-0030/00 - 

C23C-0004/02 - 

- No drawing available - 



http://fiz.mchp.siemens.de/IPAS-BUS/search/show_getHits.^^^ 9/22/2009 




2 147 624 CI 

C 23 C 30/00, 4/04, 14/06 



(51) MRK^ 



POCCMUCKOE AFEHTCTBO 
no HATEHTAM M TOBAPHbIM 3HAKAM 



( ^^) OnHCAHME M30BPETEHMfl K nATEHTY POCCI4i;^CKOi;?i OEflEPAU MM 



-si 

a> 
to 
4^ 



(21), (22)3aflBKa: 97108289/02, 04.10.1995 

(24) flara Hanana Ae^CTBua naieHTa: 04.10.1995 

(30) npnopnTer: 14.10.1994 EP 94116247.1 

(46) Rara n)f6nmai\m: 20.04.2000 

(66) CcbinKH: EP 0207874 A. 07,01.1987. WO 
89/07159 A, 10.08.1989. WO 93/24672 A1, 
09.12.1993. EP 0266293 A3. 25.05.1991. EP 
0241807 A2, 21.10.1987. EP 0282836 A2. 
21.09.1989. EP 0532150 A1, 17.03.1993. GB 
2238349 A, 26.05.1991. RU 2021389 CI, 
15.10.1994. 

(86) flaia nepesoAa aaflBKM PCT Ha HaL^MOHanbHyio 
(pazy: 14.05.1997 

(86) 3af!BKa PCT; 

EP 95/03919 (04.10.1995) 

(87) ny6jiMKaL^M« PCT: 

WO 96/12049 (25.04.1996) 

(98) AApecAnfl nepenncKM: 

103735, MocicBa, yxi.MnbMHKa, 5/2, CoiosnaTeHT, 

kiBaHOBOM O.0. 



(71) Qa^Bmenb: 
CMMeHC Ar (DE) 

(72) H3o6peTaTenb: UJMMT14 <I>pwflxenbM (DE), 
Hex HopBepT (DE) 

(73) naTeHTOo6jiaAaTenb: 
CuMeHc Ar (DE) 



(54) 3AlIlMTHbl« CJlOi^i PJlf^ 3ALilMTbl flETAJlM OT K0PP03MM, OKMCXIEHMH M TEPMUHECKOPi 
nEPErPySKM, a TAIOKE CHOCOB EFO M3rOTOBJlEHM51 



(57) Pecf)epaT: 

l/l3o6peTeHHe mokbt 6biTb McnonbsoeaHo 
pjriR aaiUMTbi A^TanePI rasoebix Typ6tiH. Cno^ 
coflepjKMT Termomomi\mHHb\\^ cnoJ^ M3 
KepaiMMMecKoro Marepnana m aAreanoHHbifl cno\h 
m coflepKaiAero peHMi^ MeiannnMecKoro 
cnnaaa. Mejannmecmi^ cnnaB othocmtca k 
cnnaaaM inna MCrAIY, tab M - KoSanbT n/nnn 



HMKejib, a Y - MTTpMt^ M/nnn, no MeHbiiieii^ wepe, 
OAMH sKBUBaneHTHbif^ Meranji m rpynnfai, 
coAep>KaLA&^ cKanpyii^ \a peAKoaeMenbHbie 
aneMeHTb). H3o6peTeHMe HanpaaneHO Ha 
nonyMeHMe noKpbiTMK c BbicoKoi^ cTof^KOCTbio k 
oKHcneHMio M KoppoauM M repMt^HecKMM 
HarpysKaM. 3 c. m 7 3,n.ct3-nbi. 
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(54) PROTECTIVE LAYER FOR PROTECTING PART AGAINST CORROSION. OXIDATION, AND THERMAL 
OVERLOADING. AND METHOD OF PREPARATION THEREOF 



(67) Abstract: 

FIELD: protective coatings. SUBSTANCE: 
protective layer, in particular, for 
protection of gas turbine parts, contains 
ceramic insulation layer and adhesive layer 
of rhenium-containing metal alloy defined by 



general formula MCrAlY wherein M is cobalt 
and/or nickel and Y yttrium and/or at least 
one equivalent metal selected from scandium 
and rare-earth metals. EFFECT: increased 
oxidation, corrosion, and temperature 
resistance. 10 cl 
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H3o6peTeHne othocmtch k wiHorocxioJ^HOMy 
aauJiMTHOMy csnoio Ann aaiUMTbi ^ejaniA or 

KOppoaVIM \A OKHCneHMfl npM BblCOKO^ 

Tewineparype, a raioice or lepMHMecKoi^ 
neperpysKM, k cnoco6y noKpbiTMfi f^eranvi 
MHorocnoKHbiM aainiiTHbiM cjioeM, a Tame k 
noKpbiToJ^ MHorocnot^HbiM sauL^tiTHbiM cnoeiw 
fieTann, b HaarHocTM, ASTann raaoBof^ xypGnHbi. 

Ma EP 0 266 299 A2 cneflyer 
MeTanjiMHecKuCi npeAMer, b MacTHocTM, nonaiKa 
raaoBoPi TypSMHbi. c aaiuMTHbiw cnoeM jm^ 
aaiuMTbi MeranriMMecKoro npeAMera npn 
noBbimeHHofi leMneparype. 3au4HTHbiPi cnoiA 
coAepKUT KepaMMMecKMPi TennoM30Jifii4HOHHbiPi 

CDOM 1/13 OKHCt/l qUpKOHUa G AOGaBKOpI OKMCH 

nTTpM5i M coep}AH9]\oujiy\\A TennonaonfiL^MOHHbiPi 
cnoM c MeiannnMecKUM npeAMeioM 
BAreaHOHHbiCi cnoM m cnnaea, Koropbi^ 
cocraBneH ms cneAywu^MX eecoBbix jOipnePi: 15.- 
40% KoGanbTa, 10 - 40% xpowa, 6 - 15% 
anioMMHMyi, 0 - 2% rac|)Hnyi, 0 - 7% KpeMHua, 
0,01 - 0,1% UTipufl, ocraTOK - HHKenb. 
AAreanoHHbiM onoPi m Tennonaonyii4MOHHbiCi cnoCi 
Moryr HaHocmbCfi Ha MejannmeQmPi npeAMer 
aa cMGT aiMoccfjepHoro nnaaMGHHoro 
pacnbinsHnyi. 

Meiannt/iMecKMe aau^HTHbie cjiom Anyi 
MeranjiMMecKi/ix ABiaJieti, b MacTHocTH, ASTane^i . 
raaoBoPI Typ5MHbi, KOiopbie Aon>KHb! noBbiLuarb 

!/iX KOppoaHOHHyiO CTOi?}KOCTb M/nriM CTO^KOCTb K 
OKHCneHMHD, MaBBCTHbl B ypOBHe TBXHMKl/i. flJIJi 

cTaL(MOHapHbjx raaoBbix lypOwH c 
TeMneparypaMM MarepMana nopjiAKa 950 **C m 
Ann raaoBbix rypSnH e aBMat4MOHHbix 
ABMrarenyix c sxoAHbiMM TeMneparypaMM 
nopwa 1100 °C 6bino AOCTi/imyTO 
BoaAei?icTByK)ii4ee Ha TepMOAnnaMMMecKnJ^ 
K034)ct)vii4i^eHT noneanoro Aef^OTBMfl noBbiuueHne 
BxoAHoti TeMneparypbi aa cmbt npuMeneHUfi 
cnei^nanbHo paapa6oTaHHbix cnJiasoB b 
KanecTBe ocHOBHbix MarepnajioB Ann 
noABepraeMbix BbicoKOM TepwiUMecKoPi HarpyaKe 
Aeianei^, KaK HanpwMep, HanpaBJiflioLi4Vix 
nonaioK M paSoMUX nonaiOK. B qacTHocTn, aa 

CMBT npMMeHeHM?) MOHOKpHCTannHMeCKMX 

cynepcnnaBOB aha othx A^TaneCi Moryi 
npuHUMarbc^ bo BHi/tMaHne TeMneparypbi, 
sHaMi^TenbHo npeBbiuuaioLi^Me 1000°C, Hap^Ay c 
repMOMexaHUMecKMMM HarpysKaMU raKaa Aeranb 
raiOKe noABep>KeHa xnMUHfecKOMy BoaAeCicrBi/iio, 
HanpMMep, AWMOBbiM raaoM c reMneparypoi;^ 
Bbiuie 13dO°C. flnn AocraroMHoK ctoWkocth 
oTHocMTenbHo laKoro BoaAei!ioTBM« ASTajib 
odbiMHo noKpbiia MerannMHecKMM aaiAMiHbiM 
cnoeM. SaiLiMTHbit^ onoi^ aotobh HMetb 
AOCTaroMHO xopoiiiMe MexannMecKMe 
xapaKiepucTHKM. B MaciHoorM, OTHocwrenbHo 
MexaHMHecKoro BaanMOAeRcrBUJi Me>KAy 
aaiAMTHbiM cnoeM m ocHOBHbiM MarepnanoM 
AerajiM aamnTHwPi onoC^ aojikgh Sbiib 
AOOTaroMHo nnacrnMHbiM, Mro6bi HMSTb 
B03M0>KHdCTb cjieAOBaTb aa p,ed[}opMau,mMU[ 
ocHOBHoro Matepnana; oh Aon>KeH raioKe, no 
B03M0>KH0CTM, 6biTb Mano noABep>KeHHbiM 
paoTpecKMBaHMio, MToebi MCKnroHMTb Koppoamo H 
oKHcneHMe ocHOBHoro Marepnana. 

MHOKecrBO aaunHTHbix cnoeB naBecrHO noA 
cSopHbiM noHfirMeM MCrAlY, npuMBM M 
oaHaMaer. no MeHbuuefi Mepe, oahh h3 
sneMBHTOB m rpynnbi. coAep>KaiAePi Keneao, 
Ko6anbr >i HHKenb, a APyrnMH cyu4ecTBeHHbiMM 
cocTaBnflioLjy;i^MM fiBJinKDrcfl xpoM, anioMi^HnPi m 
HrrpuPi ]Am aKBUBaneHTHbifi eMy Merann na 
rpynnbi, oxBarbiBaKDu^ei;^ cKaHAi^ii n 
peAKoseMenbHbie aneMeHrbi. 
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TaKoi^ cnnaB, Koiopbi^ HaxoAMi npkiMeHeHMe 
B cnoco6e Ann ynyMiiieHMfl ctoMkocti^ k 
oKHoneHMio noKpbtroC^ aau^MTHbiM cnosM A^Tanii 
M3 cynepcnnaBa, onucan b nareHie CILIA 
4,451,299. SaiAMTHbif^ cnoC^ C0Aep>KMT 15 - 45% 
xpoMa, 7 - 20% aniOMUHMn, a laiOKe 0,1 - 5% 

MTTpMn (AaHHbie COOTBSTCTBeHHO B secxjBbix 
npoMBHTax). Hrrpn^i Mo>icer Sbttb aaweneH 
naHiaHOM m)A i^epnew. KpoMe loro aatquTHbi^ 
cnoM coAep>KMT cfjaKynbTaTMBHo npMwiecb APyrwx 
sneMenroB m rpynnbi, coAep>KaiAeJ^ nnarnHy, 
peHnCi, KpeMHMPi, ranran n MarnnPi ao 10%. B 
KaxoPi creneHM AoOasKa oAHoro m arux 
ct)aKyjibTarMBHbix sneMenroB cnoco6crByer 
ynyHtueHMio croPlKOCTi/i k OKMcneHHio 
cynepcnnaBa, na narenra CLUA He cneAyer. 
Mano cnei4nctDm4idpoBaHHbie lunpoKi/ie 
AManaaoHbi BoaMOKHbix npuMecef^^ He Aaior 
oqeHKH KaMecrsa aaL^HTHoro cnof^ Ann oco6bix 
ycnoBMM, HanpMwep, b cTai4H0HapH0k! raaoBoti 
ryp6MHe c BbicoKoii BXOAHoii rewneparypoCi, 
KorAa oHa KpoMe peKMMa nonno^^ narpyaKM 
3KcnnyaTMpyercn raioKe b pe>KHMe MacrnMHoi^i 
HarpysKM na npoTfi)KeHMH AnwrenbHoro speMeHM. 

SaiAnrHbiH enow, Koropbivi Aori>KeH ynyHiiiarb 
KoppoanoHHbie i/i oxMcnurenbHbie 

xapaKTepucrnKM b Ananaaone reMneparyp 
noBepxHocrefii or 600 ao 1 150°C, onucan b EP 
0 412 397 A1. 3aiAHTHbl?i cnoPi HapnAy c 22 - 
50% xpoMa, 0 - 15% anjOMMHun, 0,3 - 2% nrrpMn 
m\A Apyroro aneMenra na rpynnw 
peAKoaewenbHbix sneMeHTOB coAepjKMi 
cocTaBnnioiAyio penun or 1 ao 20%. BnnnHMe 
peHMfl B cBnan c ynyMOieHHeM npw Koppoa^BHbix 
nnn oKMcnuTenbHbix BoaAeMCTBMfix nannercfl 
noAo6HbiM nonoKMrenbHbiM Bn^nHMnM 
nnaiMHbi. BcneACTBue xopouuei^ 

TennonpoBOAHocTH MeTannnMecKoro aaiAMiHoro 
cnon noKpbiran aaiUMTHbiM cnoew Aetanb 
noABepraercH homtm raicoR Ke repMUMecKoC^ 
HarpyaKe, hto m caM aaiUMTHbiJ^ cnoJ^. 

B WO 89/07159 A1 onucan AByxcnoi^Hbii?! 
Meranni/iHecKMii^ aamnTHbiC^ cnoJ^ na A^yx 
paanMMHbix cnnaeoB. nemmyi^ CHapyjKM cnnaa 
noAnaAaer noA cOopHoe noHnrwe MCrAlY m 
coAep>Knr (AaHHbie b secoBbix npoL^enrax) 15 - 
40% xpoMa, 3 ~ 15% amoMMHun, a taiOKe 0,2 - 
3%, no MeHbiuePi Mepe, oAHoro sneMenra na 
rpynnbi, oxsarbiBaioiuiet^ nrrpnS^, ranran, 
ra(4)Hi4Ji, cKaHAnPi, i^npi<0HMCi, HMo6i/i?i, peHwPi n 
KpeMHi^ii. 3ror cnnas co caoei^ cropoHbi, 
npeAnoMrnrenbHo, b MacrHocri/i, Ha 
dxna»<AaeMoi^ i/ianyrpn Aerann, Ann aaiAi^rbi or 
oco6eHHO BbicoKMX rBMHeparyp noKpbir 
repMo6apbepHbiM cnoeM. TepMoSapbepHbi^ 
cno^ MO>Ker npeAcrasnfiTb oo^oVi oKMCb 
L^npKOHnn c Ao6aBKo^i okmgm HrrpMn, MroSw 
Ma6e)KaTb BoaMO)i(Horo orcnoeHnn 
repMoGapbepHoro cnon or cnnasa, 
npeAycMorpeno oKMcnenne cnnasa nepeA 
HaHeceHneM TepMo5apbepHoro cnoH. 

B EP 0 532 150 A1 yxaaana noKpbirafi 
aau^nrHbiM cnoeM A^Tanb m cynepcnnasa, 
HanpnMep, nonarxa ryp6nHbi. 3au4HTHbiOi cnoPi 
coAepKnr napnAy c xpoMOM n anioMMHMeM b 
KanecTBe Heo6xoAMMoro aneMeHia, no MeHbtueM 
Mepe, 2% (AaHHbie b secoBbix npoLienrax) 
TaHiana. ^aKynbrarneno aaiA^THbit^ cnoi^ 
coAep>KMr wrrpnf^ ao 1% m pennPI ao 4%. flnn 
3au4nrHoro cnon wa laKoro cnnasa b EP 0 532 
150 A1 paccMarpMBaeTcn b KaneoTBe 
B03Mo>KHoro noKpbiTi/ie m KepaMimecKoro 
TepMo6apbepa, He BXOAn b noAPo6HocTii 
KpMTMMecKoro Baa^MOAei^crBMn Me}KAy cnnaaoM 
M TepMo6apbepoM npvi MaMeneHMnx 
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TeMneparypy. 

nareHTbt CUJA 4,055,705; 4,321.310 n 
4,321,311 KacaKDTCfl aauj^MTHbix cjioeB flnJi 
KOMnoHeHTOB raaoBbix lypGnH m cynepcnuaBos 
Ha ocHOBe HMKeji^ m\A KoSanbra. CorxiacHo 
9THM nareHiaM saii^MTHbiPi cnoPi coflepKUT 
Kepawimecmih Tenxionaojifli^MOHHbtfl cnoC^. 
KOTopbiJ^ npeAnoHTMTenbHO HMeer 
cTeSneBHAHyK) m\A cTOJi6HaTyio 

KpMCTanriMMecjQrio crpyKrypy m npuneraer k 
aAresMOHHowy cnoio. KoropbiPt. co CBoeC^ 
CTopoHbi, Hanamn hb ocHooHoi;^ MarepMaii 
KOMHOHeHTbi raaoBoCi rypGnHbi vi cB«3biBaeT 
TennoM30Jiyii4MOHHbieii cnoPi c ocHOBHbiM 
Marepi/ianoM. AAresMOHHbiPi cnoC^ coctomt m 
cnnaBa rma MCrAIY. CyinecTBeHHbiM sBJiflercfl, 
HTO aflresMOHHbiK cjinoPi Meymy co6oC^ m 
TennoM3on5ii4MOHHbiM cnoewi coaAaer lOHKyK), 
npocno^Ky Ma omcvi aiwomnm, k Koropoi^ 
npMKpenriHeTcfi rennoMaonfli^noHHbiPi cnoPi, 

nareHT CLLIA 5,087,477 npeACTaan^ieT 
cnocx>6 fmn HaHeceHMfi KepaMMHecKoro 
TenjioM3onjii4MOHHoro cnoa Ha KOMnoHeHiy 
raaoBOM Typ6nHbi. 3tot cnoco6 oxaaTbiBaer 
npoi^ecc cf)M3HMecKoro ocawenn^ m napoeoti 
dpazhi (physical vapour deposition, PDV), 
npi/iMBM coeAMHeHUfi, Koiopbie Aon>KHbi 
o6pa30BbiBaTb TeniioM3on^u,noHHbi£^ cnoPi, 
mnap9\mcn sneKrpoHHbiM nynoM m b 
oKpecTHocTH KownoHeHTbi cosAaercf! 
aTMoccjDepa c onpeAeneHHbiM \a TU^arejibHO 
KOHTpoJiMpyeMbiM coAep>KaHMeM KMcnopoAa. 

3aAaMeM HacrofiiAero M3o6peTeHMyi . 
HBiifieTCH yKa3aHne 3aLi4MTHoro cnofi, 
coAepJKaiAero KepaMUHecKuPi 
TennoM3onfii4HOHHbii^ cjioi?i n aAreanoHHbiPi cnoC^ 
Tuna MCrAIY, KOTopbiPi HMeei xopomyfo 

CTOPiKOGTb K K0pp03HM H OKHCJieHMK) npH 

BbicoKofi Tewnepaiype, KOTopbiM npucnocoSneH 
K BbicoKo^ TepMOMexaHHMecKOM nepeMSHHo^ m 
AnMTejibHofi Harpy3Ke m rapaHTMpyer 
He3HaMHTenbHyKD rennonepeAaMy. flanee b 
ocHOBe moQpereHm nemr saAana yKasaib 
cnoco6 AnJi noKpbiTMfl A^TanH 3aiAMTHbiM 
cnoew. 

HanpaBJieHHa;] na saiAMTHbiM onoid aaAana 
peiuaeTCJi cx)macHo M3o6peTeHMf) aa cMer 
aaiAMTHoro cnoji aha aaiAHTbi ^eraniA or 
KoppoaMM ti oKMcneHMfi npM BbicoKoPi 
TewinepaType, a laioKe or TepMMHecKoPi 
neperpyaKM, npMMeM 3atAHTHbiD^ cnoPi coAepmr 
TenJioMaonsiii;MOHHbiPi cnoC^ Ma KepaiuiMMecKoro 
MarepMana m coeAMH5itoiAM^ 
TennoMaoii;]i4MOHHbi(^ cno^ c AeTanbto 
sAreaMOHHbi^ cno^ m cnnaBa cneAyiotAero 
cocTaBa (AaHHbie b BecoBbix npo!4eHTax): 5 - 
20% psHMt^. 15 - 35% xpoM, 7 - 18% antOMMHMC^, 

0,3 - 2% MTTpMM M/MflM, RG MeHbllieM Mepe, OAMH 

SKBMBaneHTHbiM Merann m rpynnbi, 
coAep>KatAeCj cKaHAMPi m peAKoseMeribHbie 
ajiewieHTbi, 0 - 3% KpemmPi, 0 - 6% ract)HMi^, 0 - 
5% TaHTa/i, 0 - 2% t^MpKOHMPi. 0 - 12% 
BOJibct)paM, 0 - 10% Mapranei^, 0 -4% HMo6Mi^ m 
ocraroK m3 Ko6anbTa m/mjim HMKejifi, a laioKe 
TexHonofkiHecKH o6ycnoBJieHHbie 3arpfi3HeHMH. 

B CBF13M C BbirOAHbIMM TepMOMexaHMMeCKMMM 

CBOMCTBaMM cocTaBa cnnaea AononHMienbHbie 
sneweHTbi (Si, Hf, Ta, Zr, W, Mn) He mmmon 
oSftaarejibHo HeoOxoAHMbiMH, npMHeM 
aAresMOHHbiM enow RBJiHeTCH npeAnoMTurenbHo 
CBo6oAHbiM OT BdnbcfDpaMa, Maprani^a m HMoGna. 
CocTaBJifiioiAay! raHTana ne)KMT 
npeAnoMTMiejibHo HM>Ke 2%, b MacTHocTH, HM>Ke 
1%. 

3a CMer MHorocnot^Horo 3atAMTHoro cnoH c 
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no MeHbUjeM Mepe oahmm TennoM3onfiqMOHHb!M 
cnoeM n no MeHbtueM iwepe oahi^m aAreanoHHbiM 
cnoeM, Hepes KoropbiPi TenrioM3onfli4MOHHbii^ 
cnoPi coeAMHeH c Aetajibio. AOCTMraercfi KaK 
3aLAMTa ASTajiM or KopposMH M oKMcneHMS, laK m 
lennoBafi M3onHi4Mfi oiHocnienbHO BbicoKoPl 
TeMneparypbi, MMsioiAePi wecTO na BHeujHeC^ 
CTopoHe TennoM3onfli4MOHHoro Gno«. rio 

CpaBHSHMIO 0 MMCTO MeTanJIMMBCKMM aaiAMTHblM 
CnoeM 3a CMei STOrO CTaHOBMTC« B03M0)KHblM 

AHMTejibHoe McnonbsoeaHMe AeTaoM, HanptiMep. 
B raaoBoJ^ lypSMHe, npw aHaMMTenbHO 6ojiee 
BbicoKoC^ TCMneparype oKpyxcatoiAeS^ cpeAbL 

DpM 3T0M no CnOK) MOKBT yOTaHaBHMBaTbCfl 

paaHGOTb Tewneparyp ao 100°C, bo3mo«<ho 
Aa;Ke BbiLue. B cnynae raaoBO^ rypSMHbi 
noaioMy Mo>KeT 6biTb noBbitijeHa BXOAHafi 
TeMnepaiypa AbiMOBoro raaa. TaKMM oepa30M 
ynyHiiiaeTCfi TepwoAMHaMMMecKMPi 
K03ct)c[)Mi4MeHT none3Horo asmctsmji ra30Boi;^ 

Typ6MHbl. 

3a cqei Ao^aBKM sjieweHTa peHM« k cnjiasy 
Ti/ina MCrAIY AonroBpeiweHHO yjiyMiiiaiCTCJi 

CTOplKOCTb K KOppOSMM M OKMCiieHMMD, a TaiOKB 

ero TepMoycranoGTHbie xapaKrepucTHKM. 
BcneACTBue He6onbLijoi?i cKopocTH oKMcneHMJi 
TaKoro cnnasa oKMcneHne aAre3MOHHoro cnofi, 
HanpMwep, BCJieAciBue AMci)4)y3MM KMcnopoAa 

CKB03b KepaMMMeCKMfi TenJ10M30j15^14MOHHbli;i 

cnof^, npoMcxoAMT TonbKo Hpe3BbiHaPiHo 
MeATieHHo. Bonee loro, Heo>KMAaHHbiM o6pa30M 
oKa3anocb, mto TepMoycranocTHbie 
xapaKTepucTMKM peHHH-coAep>KaiAero cnnaea bo 
B3aMM0AeP^CTBMM c Tennon3onfii4MOHHbjM cnoeM 
cyiAecTseHHo ynyHLueHbi. OnacHocTb 
oTcnanBaHMsi saujiMTHoro cnofi, b ashhom 
cnyqae oiAeneHne TennoM3onfii4MOHHoro cnofi 
oT aAresMOHHoro cnofl, mokbt HacTynMTb TonbKo 
nocne oMeHb AonrMX Bpewen npMMeHeHM5i. CpoK 
cny)K6bi AQTanM, b MacTHocTM, BHyrpM raaoBo^^ 
Typ6MHbi, aa cmgt aToro AonroBpeweHHo 
yBenMHMBaeTCH, TaioKe noyiBneHMe ipeiAMH b 
aAreaMOHHOM cnoe BcneACTBMe 

TepMoycTanocTM. to ecTb aa CMei i4MKnMMecKoro 
MaMSHeHMfi pacLUMpeHMfl BoneAOTBMe 
MaMSHeHM^ TeMneparypbi raiOKe aaMerHO 
yMeHbLuaercfl. 3to cnpaBeAnMBo Aa>Ke Ann tbx 
KpaeBbix o6nacTeP^ 3aLAMTHoro cnofi, Koropye 
noABepKeHbi pacrpecKMBaHMK), b MacTHOCTM. 
B6nM3M OTBepcTMi;^ qxna>KAaioiAero BoaAyxa b 
nonaTKax raaoBWX rypOMH. 

B aaBMCMMocTM or noTpe6HOCTM aaiAMTHbifi 
CJnoC^ MOKGT 6blTb BbinonHeH Ma HeCKOnbKMX 
ciioeB, 9to cnpaBeAnMBO, ksk AHfi 
TennoMaonsii4MOHHoro anofi, raK m Ann 
aAreaMOHHoro cnon; o6a Moryr cooTBeTCTBeHHO 

COCTOflTb 143 HeCKOnbKMX CnOBB. 

DpeAnoHTMTenbHbie hmbkmb xapaicrepMCTMKM 
oKMcneHMfl peHMC^-coAep>KaiAero cnnasa 
nponsnHfOTCfi, HanpHMep, npn nsoiepMMMecKMX 
reMneparypHbix narpysKax b 950 ~ 1000*^C b 
npOMe)KyTKe speMeHU ao 5000 nacoB. 

B cnyMae cnnaBa. KOTopbiCi coAepjKMi 7 - 
15% af^ioM^lHM^^, 15 - 30% xpoMa m 5 - 10% 
peHun, BbiroAHbie xapaicrepMcrnKM 

OTHOCMienbHO CTOClKOCTM K OKHCneHMIO M 

Koppo3MM, a raioKe TepMoycianocTn nsnnioTcn 
oco6eHHo «BHbiMM. flonn xpoMa ne}KMT 
npeAnoHTMTenbHO Me>{<Ay 23 m 28%. 

CnnaB c coAep>i<aHneM peHMfi Bbiuje 5% 
nponsnneT aaMBTHO MBHbLuyio cKopocTb 
oKMcneHMH no cpaBHeHMio co cnnaaaMM. TMna 
MCrAIY 6e3 AoSasKM psHMW, hto npMBOAMT k, 
o6pa30BaHMio TOHKoro oKMCHoro cnon, iok arc 
noKaaanM. HanpMMep, aKcnepMMBHTbi npM 
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L^i^KHMHecKoi^ oKMcnuTejibHoP) HarpysKe np\A 
reMneparypHbix MSMeHeHt^fix Me)K/:t/ 300 °C \a 
1000°C. TohkmR oKMCHbiPi cnoC^ Ha rpaHMMHof^ 
noBepxHocTH Me>Kfiy aAreanoHHbiM cnoew M 
KepaMMMecK^iM rennoMaonfiL^i/ioHHbiM cnoeM 
npuBOAUT K yiweHbLueHHK) Tm)/{i\\AX Hanpyi>KeHM^ 
BHyipM KepaMMMecKoro Tennoi^aonfiL^MOHHoro 
cnofi, aa cMei nero Ha ppnroe Bpem 
3aflep>KHBaeTcyi paapbieaHne m OTcnanaaHMe 
Tennon3onfii4noHHoro ono9\. 

HanpaBJieHHafi na aainnTHbiCi cnoCi aaAana 
peiuaeTCfl comacHo mo6pereHm rame aa chgt 
aau^HTHoro cnofi Any? aau^mbi Aeiann ot 

KOppoaUM \A OKMCJieHM« npH BblCOKOC^i 

TeMnepaiype n or repMHMecKoPi neperpyaKH, 
KOTopbiti coAep>KHT Tennonaon;ii4noHHbit^ cno^ 
m KepaMMMecKoro Maiepnana m aAreanoHHbiiii 
cnoM M3 peHMPi-coAepKamero cnnaea, npunew 
cnnaB othocmtca k rpynne cnnaBOB, 
noAnaAafoii^MX noA o6uj|ee noHFiTue MCrAiY, fa© 
M oanaMaeT Ko6anbT i/i/nnn Hni<enb, a Y - 
kirrpM^i ]Al)Am no MeHbiue^ Mepe oamh 
sKBi/iBaneHTHbi^ Merann m rpynnbi, 
coAep>Kau4e^ cKaHAM^ i/i peAKoaeMenbHbie 
ajiGMeHTbi, lA AOJiK) pem9{, no MeHbiiiei^ Mepe, 
4%. 

npeAnoHTMienbHo TennoM3onfli4MOHHbiPi 
cnoC^ coAep>Ki4T oKt^cb Lj|kipKOHi/ifi (ZrO a). 
KOTopaf! BOJieACTBMe cBoero oTHocnTenbHo 
BbicoKoro M TSM caMbiM noAoSHoro MeTajiJiy 

K03CjD4)ML4MeHTa pacUJMpeHlifl flBJIfleTCS 

oco6eHHo npMroAHofi Ana TenjioM3onfli4MOHHoro 
noKpbiTMfi aAreanoHHoro cnos, flnyi naeejKaHMfl 
Meiuaioii|ero npn MSBecTHbix ycnoBMfrx 
c|)a30Boro npeepau^eHnyj oKMCb i^upKOHUfl 
OTa6nni43HpyioT aa CMer ao^^bkh 5 - 20%, b 

HaCTHOCTM, 6 - 8% OKHCH UTTpHfl (Y2O3). 

ComacHo naoSpereHUJi ASTanb, b 
HacTHOCTM, A^Tanb raaoBoPi TypSnHbi, Ana 
aaiAMTbi OT KoppoaHU n oKHcneHMfi npn BbicoKoC^ 
TeMnepaiype noKpbisaioT aamnTHbiM cnoeM, 

KOTOpblPI BbinOTIHeH MHOrOCnOplHblM M COCTOMT, 

no MeHbLuefi Mepe, na oahofo 
TennoM3on«i^noHHoro cnofl m KepaMHHecKoro 
Maiepnana m aAreaMOHHoro cno9\ na 
peHHM-coAep>Kaiutero cnnaBa li^na MCrAlY. 
AAreanoHHbii^ cnoCi npoHHo cefiaaH c ocHOBHbiM 
MaTepwanoM ASTariM Vi meer xopomyio 

C(3M3MMeCKyHD COBMeCTHMOCTb C 3TMM OCHOBHbIM 

MarepnanoM m Manyto cKnoHHocTb k A^^cfJcJ^ysMM. 
TenJioki3on5ii4MQHHbiPi cdom HaHecen Ha 
aAresnoHHbiR cnoK m MWieer npeAnoMTmenbHO 
comacoBaHHb!^ c aAre3ii0HHbiM cnoeM 
KoacpcjDMLJiMeHT TepMbmecKoro paciiiMpeHUfi. 3a 
CMer rennoMsojiflLiMOHHoro cno« Aetanb, no 
MeHbiueJ^ Mepe, MacTMMHo TepMnnecKM 
MSOXiMpoBaha otHocMTejibHo oKpy>KaK)iijieiii 
aTM0cc|}epbi. npe>KAe Bcero b cnynae Aetanw b 
raaoBoC^ Typ6MHe, Harpy)KeHHo^ AbiMOBbiM 
rasoM. KOTopbifi MMeer leMnepaiypy Bbiiue 
950 °C, lepM^MecKafi Harpy3Ka Ha ASTanb sa 
C5MeT 9Toro sHaMMtenbHo yMeHbiiiaercfi. 
SauuMTHbiPi cjio^i mnmrcH oco6eHHo 
npMroAHbiM 3aL4MTbi AeTann raaosoiH 

Typ6i4Hbi, B HacTHocTM, HanpaBJifiioiAeM nonaTKH, 
pa6oMefi DonaTKn, Tenjioaami/iTHoro .sKpana nnw 
ApyroPi KOMnoHeHTbi, Koropaw HarpyjKaercH 
rop^MMM raaoM. 

B MacTHocTH, B cjiyMae JionaiKn raaoBoPi 
Typ6nHbi TennoM3onHi4noHHbiPi cjiom Mo>iceT 
MMBTb ToniiiMHy OT 50 AO 300 mkm. B cnynae 
Tennoaaii^MTHoro 3KpaHa raaoBof^ Typ6k!Hbi nnn 
ApyroPi HenoABM>KHoi^ KownoneHTbi TOJia;MHa 
TenjioM30JifmMOHHoro cnofi cx3CTaBJi>ieT 
npeAnoHTkirenbHo ot 200 mkm ao 3000 mkm. 
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Tojmj[iiHa aAresi/ioHHoro criG5i cocraBnneT 
npeAnoHTMTejibHO or 50 mkm ao 300 mkm. 

HanpaBJieHHa« Ha cnoco6 noKpbiTHfl j^iom 
saAana peiuaercn comacHO i/!3o6peTeHvifl reM, 
MTo aAresi^oHHbiPf cno^ Hanocfir na Aeranb 
nocpeACTBOM repMi^MecKoro pacnbineHM^, b 
HacTHOCTM, eaKyyMHoro nnasMeHHoro 
pacnbineHM^i (VPS), nnn cjansMHecKoro 
oca)kAeHMfl us napoBOM (t>a3bi (PVD), m aaieM na 
aAreanoHHbiti cnoW HaHocfiT 
rennonaonfiL^MOHHbiJii cnoCi nocpeAciBOM 
aTMoc4)epHoro njiasMeHHoro pacnbineHUfl (APS) 
i^nn c|DH3MMecKoro oca>KAeHMfl M3 napoBow ^mh\ 
(PVD). B KaMecTBe cnocoSoB 4)H3MMecKoro 
oca>KAeHMa H3 napoBoCi c|Da3bi MoryT, HanpnMep, 
ncnojibaoBaTbCfi HanbineHne, KaTOAHoe 
pacnbmeHMe m woHHoe nnaKiposaHne. B 
aaBncMMOCin oi eenHHUHbi AQTanH h o6nacTn 
npnMeneHi^?! MoryT TaiOKe HcnoxibaoBaTbcfi 
Apyme cnoco6bi HaHeceHi/iyi noKpbiTMPi ahjI' 
naroTOBjienufi KaK aAreanoHHoro cnon, laK m 
TenJionaonfli^MOHHoro cnofi. 

Hao6peTeHne OTfiHMaeicH MHorocnoPiHbiM 
aau4MTHbiM onoeM Anfi aa^nibi AeTonn ot 
Koppoawn n OKMcneHMJi npH BbicoKoiii 
TeMnepaiype n oi lepMnMecKoPi neperpyaKn. 
SaiquTHbiCi ciioi^ coAep>i<HT, no MeHbiueS?! Mepe, 
OAi^H TeniioM3on?ii4i/ioHHbif^ cno^i na 
KepaMUHecKoro Maiepnana n aAreawoHHbiM cnoii 
M3 peHMiJi~coAep>KauL|ero MeiannnMecKoro 
cnnaBa. MeiannHMecKnPi cnnas othocmics^ k 
cnnaBaM, noAnaAaiounMM noA o6u4ee noHfune 
MCrAlY, npnMeM M oanaMaei KoOanbi m/hjim 
HMKejib, a Y - MTTpnPi n/nnw no MeHbtiief^ Mepe 
OAMH 3KBHBaneHTHbiPi Meianji m3 rpynnbi, 
coAep}KaLAe^ cKaHAi^i!^ ^ peAKoaeMenbHbie 
sneMeHTbi. Tennon3on«L|MOHHbit^ cnoJ^ 
COAepJKMT OKMCb l4MpK0HMf), npeAnoHTMiejibHo 
craennnsMpoBaHHyio oKHCbio MTTpMfi. 3a cMer 
BbiroAHbix xapaKTepMCTMK aAresnoHHoro onofi, 
HanpuMep,, ManoC^ CKopocTH 0KMcneHM5i, 

BblCOKOM CTOKKOCTM OTHOCMienbHO coeAMHeHMi^ 

cepbi M Bbicx3KoP) MexaHMHecKoi;^ CTa6kinbH0CTM 
npn BbicoKMx leMnepaiypax, e coeAMHeHMH o 

HMSKoJi TennonpOBOAHOCTbK) 

Tennon30JifmMOHHoro cnoyi o6ecneMMBaeTCfl 
scjDcfDeKTMBHafl M CTa6MJibHayi 3aiAMTa Aeiann or 

K0pp03MM M OKMOneHMR. 3a CMei BblAaiOUiiMXCfl 

TepMoycranocTHbix xapaKrepnaiMK 
aAresMOHHoro onow, b MacTHocin, npn 
coAepMcaHMM penny) Bbiiue 4%, KpoMe roro 

nonyMaeicfi 3c()ct)eicTMBHoe n AonroseMHoe 
coeAHHeHne Me>KAy KepaMnMecKnM 
lennonaonjimMOHHbiM cnoeM n MeiannnMecKMM 
aAreanoHHbiM cnoeM. SainnTHbii^ cno^i nooioMy 
flsnyieicyi ocoSeHHo npnroAHbiM An« noKpbiinfi 
Aeiann raaoson lypSnHbi, Koiopaf! noABep>KeHa 
BoaAePicTBnio rop^mero AbiMOBoro raaa. 
TeMnepaiypbi Ha noBepxHocin aaii^niHoro cnofi 
Moryi cociaBnfiTb oi 960 °C ao Bbiiiie 1300°C. 
fln?) noKpbiinR AeTann aau^mnbiM cnoeM 
aAreanoHHbiiJi cnoti nanocfiT na A^Tanb 
npeAnoHTnienbHo BaKyyMHo-nnasMeHHbiM 
pacnbinenneM nnn cjDManMecKMM oca>KAeHMeM na 
napoBon cjsasbi. Ha aAreanoHNbiPi enow aaieM 
HaHocfiT lennoMsonyiiJiMOHHbiJ^ cnoR 
nocpeACTBOM aTMOcct)epHoro nnasMeHHoro 
pacnbuieHMH \mvi ct^nannecKoro oca>KAeHMfl na 
napoBof^ c|3a3bK 

ripnMep BbinonneHnf) n3o6peTeHnfl 
noflCH^ieTCfl wmB. 

JlonaTKy rasoBoPi TypSnHbi, nonyio Anfl 
nponycKaHn5i oxna>KAatoiAero rasa, oTiinBaK)! ns 
MaTepnajia IN792. 3tot Maiepnan cocraBneH na 
cneAyioiAnx aecoBbix Aonei^: 0,08% yrnepoAa, 
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12,5% xpoMa, 9,0% Ko6anbTa, 1,9% M0JiM6AeHa, 
4,1% BOfibctDpaMa, 4,1% TaHiana, 3,4% 
anioM^NHfl, 3.8% ruraHa, 0.015% 6opa, 0,02% 
L^upKOHUfi, ocTaioK H(/iKenb, a raiOKe 
TexHOJiornMecKH o6ycnoBneHHbie 3arpfi3HeHM« b 
o6bNHb!x Ao^J^x. Siy JionaTKy raaoBoPt Typ6MHbi 
aaii^MiMaioT or Koppo3ni/i, oKMcneHMJi m 
MpesMepHOM TepMMHecKoCi HarpysKM cneflyiotuMM 
o6pa30M: 

BHaHane nyieM eaKyyiWHoro nnaaweHHoro 
HanbineHMfi HaHocfiT MeTajinMMecKMPi 
aAresMOHHbie^ cnot^ c npi^MeHeHneM nopoLUKa 
cnjiaea. KOTopy^^ cocraBJieH kia ane/^(0U4MX 
aecoBbDC Aonefi: 25 - 29% Ko6ajibTa, 21- 22% 
xpoMa, 7 - 8% anioMMHMfi, 0,5 - 0,7% UTrpMfi, 
0.3 - 0,7% KpewiHMyi, 9,5 - 10,5% peHMfl, 
ocTaroK HMKenb, a raioKe rexHonomMecKH 
o6ycnoBJieHHbie 3arp;)3HeHM;i b o6biHHbix AOiisix. 
npw HaHeceHMM cno« aa chgt noflxoAfiiAero 
Bbi6opa aepHuicTcx^TH nopoujKa, a raioKe 
pe>Ki/;MHbix napaMerpoB cnocx3&a pacnbineHMfi 
Aon>KHa ycTaHaBfiMBaTbcyi luepoxoBaTOCTb 
MaKCMManbHo ,Rz '= 30 mkm. Tonii^HHa 
aAreanoHHoro cnoH MO>KeT r]e)j(aTb cHOBa Me>KAy 
60 MKM y[ 300 MKM. SareM npoHsaoAflT 
TepMoo6pa6oTicy noKpbiibix cnoeM nonaioK 
raaoBOM rypOnHbi b leMeHne Asyx Hacos npn 
1120°C y\ B BaKyyMe. (locne srofi 
TepMOo6pa6oTKM, Koropaf?, KaK m b nepsoM 
npwMepe, cny>Km cBj^abiBannfl 
aAreanoHHoro cnoH c ocHOBHbiM Marept/tanoM 
nonaioK raaoBOM Typ6MHbi aa cMer 
BaaMMOAn4)ct)yaMH, nyreM CKOjibajiLqero 
iiinMc{}OBaHHH, nepeA KOTopbiM, npn nasecTHbix 
ycnoBUfix, mo>kho nponaBOAMTb cipyfiHyK) 

06pa60TKy CTeKHflHHblMH LUapMKaMM mVi 

necKOM, npoMSBOAyiT 
aAresMOHHoro cnos ao 
MaKCMManbHo = 2 mkm. 

Ha noAroToeneHHyio 
cHa6>KeHHyK) cnoeM nonaiKy rasoBof^i rypGHHbi 
nocpeACTBOM sneKipoHHonyMeeoro McnapeHMs 
M ct)t^3MHecKoro oca)KAeHMfi Ma napoBOM ct)a3bi 
(EB-PVD) Hanbm«iOT KepaMMMecKMfi^ 
TeruioMaojiflL^MOHHbiC^ cnoPi. CooraB 
TennonaoJifiUMOHHoro cnoyi cooTBeTCTByeT 
cocraBy Ten/ionaojiJiL^MOHHoro cno^ b nepsoM 
npHMepe BbinojiHeHU^; oh HaHocHTCJi ennoib ao 
ToniAHHb! Me>KAy 125 MKM n 175 MKM. flpoLiecc 
oca>KAeHMfi m napoBoCi cfjaabi cneAyer secTM 
TaK, HTo6bi Tennoi/i3on«i4MOHHbiP^ cnof^ poc b 
BHAe KonoHMaTbix, to ecib cTOjiSMarbix hjim 
crepxHeBMAHbix KpucTannmoB. OTBepcTMs mjim 
LunMqb! AHH oxna>KAaK)Li^ero BoaAyxa He 
oOfiaaTenbHO ao^hbi aaKpbtBaibcs^ bo speMs 
HaneceHU?! TennoMaon^i^noHHoro cjioh; raK >Ke 
KaK B HopManbHOM cnyMae He rpeeyeicfi 
nponasoAHTb cmaKMBaHMa 
Tennon3on5ii4HOHHoro cnof?. B aaKnioqeHMe 
roTOByK), cHa6?KeHHy(o noKpbfiHeM JionaiKy 
raaoBoPi . Typ6MHbi noABepraHDT hoboCi 
TepMoo6pa6oTKe; aiy TepMoo6pa6orKy 
npon3BOAy?T BHaHane b TeqeHMe Asyx MacoB npw 
TeMneparype 1120°C b BaKyywe m sareM 
HecKonbKo MacoB npw TeMneparype 845°C Ha 
BoaAyxe. 

(topwiyna n3o6peTeHMsi: 

1. Sau^MTHbiPi cjioii An^i aau^HTbi A^Tani/i ot 

K0pp03I/1M H OKHCneHMfl npH BblGOKOM 

TBMnepaType, a iBmB or repMi/iHecKoPi 



coAep>KHT 
KepaMMHecKoro 

COeAMHfllOL^Hf^ 

cnoH c ASTanbK) 
H3 cnnaBa cneAyKD^ero 



crnaKi^BaHMe 
mepoxoBarocTM 

TaKMM 06pa30M. 
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neperpyaKM, KoropbiH 
TennoM3onfii4MOHHbii^ cnoiii m 
MaTepnana m 
TennoM3onfii4noHHbiCi 
aAresMOHHbiC^ cnoM 
cocTaea. Bec.%: 

PeHMM - 5 - 20 

XpoM-15-35 

AniOMMHMM - 7 - 18 

MrrpiiPi vily\m, no MeHbtuei^i Mepe, oamh 
3KBMBaneHTHbie^ MBTann Ma rpynnw. 
coAep)KaLiJie^ cKaHAMi^ m peAKoaeMenbHbie 
aneMBHTbi - 0,3 - 2 

KpeMHMfi - 0 - 3 

ra(t)HMK - 0 - 5 

TaHTan - 0 - 5 

I4MPKOHMM - 0 - 2 

BonbcjjpaM - 0 - 12 

Mapranei^ - 0 - 10 

Hmo6mK - 0 - 4 

KoSanbT M/MnM HMKenb m TexHonorMMecKM 
oSycnoBneHHbie 3arp^3HeHii5i - OcranbHoe 

2. Saii^MTHbiPi cnoPi no n.1, coAep)KaujiM£^, 
Bec.%: 

AnK)MMHMM - 7 - 15 

XpoM- 15-30 

PeHMM-5"-il 

3. Saii^MTHbiPi cnoM An?i 3auj,HTbi A^TajiM ot 

KOppOSHM M OKHCneHi/IJ? npH BblCOKOpI 

TeMneparype, a Ta\om or TepMMMecKoi^i 
neperpyaKM, KoropbiM coAepKMT 

TennoM3onHi4MOHHbii:^ cnoPi m3 KepaMMMecKoro 
MarepMana m aAreanoHHbif!! cnoPi M3 
MerannMMecKoro cnjiaea cxDcraBa MCrAIY, tab M 
03HaMaeT Ko6anbT m/mjim HMKenb. Y - MrrpMM 
M/MnM, no MeHbUjeO^ Mepe, oamh 3KBMBaneHTHbiM 
Merann M3 rpynnbi, coAep>Kau4eCi CKaHAMM m 
peAKOseMenbHbie aneMenrbi, m Aonio peHMfi, no 
MeHbLueM Mepe, 4 Bec.%. 

4. Saii^MTHbiPi cnofi no nio6oMy M3 
npeAbiAyiMMX nyHKTOB, b KoropoM 
TennoM3onyn4MOHHbii^ cnoPi coAep>KMT OKMCb 
LJ|MpKOHMfl (ZrOa). 

5. 3aii^MTHbit^ cnoPi no n.4, b KoropoM okmcb 

UMpKOHM^I CTa6MnM3MpOBaHa 5 - 20. B MaCTHOCTM 

6-8 Bec.% OKMCM MTTpMyi (Y2O3). 

6. SaiAMTHbiM cno£^ no nio6oMy m 
npeAbiAyuAMX nyHKroB, HaHeceHHbit^ Ha AetanM 
raaoBoJ^ Typ6MHbi, b qacTHocTM pa6oMyio 
xionaricy, HanpaBnAioi^yio nonarky MnM 
TennoaauuMTHbiM 3KpaH. 

7. 3aiJJiMTHbi£!i cnoi;^ no moSoiviy Ma 
npeAbiAyu4MX nyHKTOB. b KOTopoM roniAMHa 
Tennoaau^MTHoro cnofi cocTaBn«eT 50 ~ 300 mkm. 

8. 3au4MTHbiPi cnoPi no nioSoMy Ma nn.1 - 6, b 
KOTopoM TonuJiMHa rennoaaiAMTHoro cnoa 
cocrasnfieT 200 ~ 3000 mkm. 

9. 3aLi4MTHbiPi cnoM no nio6oMy M3 
npeAbiAyii^MX nyHKTOB, b KoropoM TomuiMHa 
aAresMOHHoro cnoa cocraenfieT 50 - 300 mkm. 

10. CnOC06 nOKpblTM?! J^eianiA 3aiI^MTHb!M 

cnoeM no nKD6oMy ms nn.1 - 9, b KoropoM 
aAresMOHHbiPi cnoi;^ HaHocflr nocpeACTBOM 
TepMMHecKoro pacnbineHMfi MnM 4)M3MMecKoro 
oca>KAeHMyi Ma napoBofi 4)a3bi (PVD). a 
TennoM3on?ii4MOHHbii^ cnoC^ HaHocnr na 
aAresMOHHbiM cnoM nocpeACTBOM aTMocc^epHoro 
nnasMeHHoro pacnbmeHMfi (APS) MnM 
ct)MaMMecKoro oca>KAeHMfi Ma napoBoiii ct)a3bi 
(PVD). 
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